DUAL-MODE SCANNER CAPABLE OF PERFORMING TRANSMISSIVE 
AND REFLECTIVE SCANNING WITH SINGLE SIDE LAMP 

FIELD OF THE INVENTION 

[0001] The present invention relates to a scanning apparatus, and more 
particularly to a scanning apparatus performing transmissive and reflective 
scanning operations with a single side light source. 
BACKGROUND OF THE INVENTION 

[0002] Scanners are widely used to process image information into digital 
forms. Scanners are generally classified as two major types: transmissive 
scanners and reflective scanners for scanning opaque and transparent objects, 
respectively. Examples of the opaque objects include paper sheets, photographs, 
etc., and the common transparent objects are for example slides and films. For 
capable of scanning both opaque and transparent objects, a dual-mode scanner 
for optional transmissive/reflective scanning was developed. Referring to Fig. 1, 
a conventional dual-mode scanner is schematically shown. When the scanner is 
operated in the reflective mode, light emitted by a lamp 12 positioned at the 
same side as the carriage module 11, i.e. in the lower housing 101 of the scanner, 
is projected onto the surface of the opaque object 14 to be scanned. The light 
reflected from the opaque object 14 is then transmitted into the carriage module 
11 to be processed. The reflected optical signal indicative of the image 
information is converted into an electric signal via a photoelectric conversion 
device (not shown) in the carriage module 11, and then the electric signal is 
further processed digitally. When the scanner is operated in the transmissive 
mode, light is emitted by a lamp 13 positioned at opposite side to the carriage 
module 11, i.e. in the upper housing or cover 102 of the scanner. The light 
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penetrates through the transparent object 15 to be scanned, and then received by 
the carriage module 11 to be converted into an electric signal. Then, the electric 
signal is outputted to a processing device (not shown) such as a computer to be 
processed digitally. 

[0003] As understood in the above description, there are two lamps 12 and 
13 positioned at both sides of the scanning platform 16 required. If the opaque 
object 14 is being scanned, only the reflective lamp 12 is turned on. The light 
emitted from the lamp 12 is projected onto the surface of the opaque object 14, 
and reflected from the opaque object 14 into the carriage module 11 to be 
converted into an electric signal. On the contrary, if it is the transparent object 
15 to be scanned, only the lamp 13 is turned on. The light emitted from the 
lamp 13 passes through the transparent object 15 to be received by the carriage 
module 1 1 and converted into an electric signal. 

[0004] Since the above mentioned dual-mode scanner needs two individual 
lamps, the cost and the size thereof are undesirably high. 
SUMMARY OF THE INVENTION 

[0005] The present invention provides a dual-mode scanning apparatus 

using a singe light source to perform both transmissive and reflective scanning 

so as to reduce cost as well as size of the scanning apparatus. 

[0006] The present invention also provides a dual-mode scanning 

apparatus using segmental lamps as the single light source, which are selectively 

turned on depending on transmissive or reflective scanning. 

[0007] In accordance with a first aspect of the present invention, there is 

provided a dual-mode scanning apparatus capable of scanning both transmissive 

and reflective objects. The dual-mode scanning apparatus comprises a scanning 

platform, a carriage module and a light-guiding member. The scanning platform 
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is used for placing thereon an object to be scanned. The carriage module is 
arranged under the scanning platform, and comprises an active light source for 
emitting light. The light is reflected by the object to enter the carriage module in 
a reflective scanning mode. The light-guiding member is arranged over the 
scanning platform for guiding the light emitted by the active light source to the 
object. The light penetrates through the object to enter the carriage module in a 
transmissive scanning mode. 

[0008] In an embodiment, the scanning platform is transparent. 
[0009] In an embodiment, the active light source is a linear lamp. 
[0010] In an embodiment, the active light source is a U-shaped lamp. 
[0011] In an embodiment, the object is placed at a designated region on the 
scanning platform in the transmissive scanning mode. 

[0012] In an embodiment, the carriage module further comprises a light 
mask covering a portion of the active light source corresponding to the 
designated region in the transmissive scanning mode in order to prevent the 
object from direct illumination of the active light source. 

[0013] In an embodiment, the object is positioned with a holder that is 
attachable to and detachable from the designated region of the scanning platform. 
[0014] In an embodiment, the active light source comprises a plurality of 
segmental illuminating units, at least one of which is positioned corresponding 
to the designated region and turned off in the transmissive scanning mode in 
order to prevent the object from direct illumination of the active light source. 
[0015] In an embodiment, the plurality of illuminating units are arranged 
as a linear light source. 

[0016] In another embodiment, the plurality of illuminating units are 
arranged as a U-shaped light source. 
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[0017] In an embodiment, the light-guiding member comprises at least one 
reflective element and a light-guiding plate. The at least one reflective element 
is used for reflecting the light emitted by the active light source in a specified 
direction. The light-guiding plate is arranged in the specified direction relative 
to the reflective element for receiving the light emitted by the active light source 
and reflected by the reflective element, and scattering the light to penetrate 
through the object in the transmissive scanning mode. 
[0018] Preferably, the dual-mode scanning apparatus is a scanner. 
[0019] Preferably, the dual-mode scanning apparatus is a multifunction 
peripheral machine. 

[0020] In accordance with a second aspect of the present invention, there is 
provided a dual-mode scanning apparatus capable of scanning both transmissive 
and reflective objects. The dual-mode scanning apparatus comprises a scanning 
platform, a carriage module and a light-guiding member. The scanning platform 
is used for placing thereon an object to be scanned. The carriage module is 
arranged under the scanning platform, and comprises an active light source for 
emitting light. The light is reflected by the object to enter the carriage module in 
a reflective scanning mode. The light-guiding member is arranged over the 
scanning platform for guiding the light emitted by the active light source to the 
object. The light penetrates through the object to enter the carriage module in a 
transmissive scanning mode. The active light source includes a first portion 
positioned under a light inlet of the light-guiding member and a second portion 
positioned under the object. Substantially only the light emitted from the first 
portion of the active light source penetrates through the scanning platform in the 
transmissive scanning mode. 
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[0021] In an embodiment, the carriage module further comprises a light 
mask moving to cover the second portion of the active light source in the 
transmissive scanning mode while moving to expose the second portion of the 
active light source in the reflective scanning mode. 

[0022] In an embodiment, the second portion of the active light source is 
turned off in the transmissive scanning mode while being turned on in the 
reflective scanning mode. 

[0023] In an embodiment, the first portion of the active light source 
includes at least one illuminating unit, and the second portion of the active light 
source includes at least two illuminating units positioned at opposite sides of the 
first portion. 

[0024] In an embodiment, the light-guiding member comprises at least one 
reflective element and a light-guiding plate. The at least one reflective element 
serves as the light inlet for receiving and then reflecting the light emitted by the 
active light source in a specified direction. The light-guiding plate is arranged in 
the specified direction relative to the reflective element for receiving the light 
emitted by the active light source and reflected by the reflective element, and 
scattering the light to penetrate through the object. 

[0025] In accordance with a third aspect of the present invention, there is 
provided a dual-mode scanning apparatus capable of scanning both transmissive 
and reflective objects. The dual-mode scanning apparatus comprises a scanning 
platform, a carriage module, a light inlet and a light-guiding member. The 
scanning platform is used for placing thereon an object to be scanned. The 
carriage module is arranged under the scanning platform, and comprises an 
active light source for emitting light. The light is reflected by the object to enter 
the carriage module in a reflective scanning mode. The light inlet is for 
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receiving and then reflecting the light emitted by the active light source in a 
specified direction. The light-guiding element is arranged in the specified 
direction relative to the reflective element for receiving the light emitted by the 
active light source and reflected by the reflective element, and scattering the 
light to penetrate through the object to enter the carriage module in the 
transmissive mode. The active light source includes at least three illuminating 
units, and a middle one of the three illuminating units is turned off in the 
transmissive scanning mode in order to prevent the object from direct 
illumination of the active light source. 

[0026] In an embodiment, the light inlet is a reflective mirror, and the 
light-guiding element is a light-dispersion plate. 

[0027] The above objects and advantages of the present invention will 
become more readily apparent to those ordinarily skilled in the art after 
reviewing the following detailed description and accompanying drawings, in 
which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] Fig. 1 is a schematic diagram showing an optical system of a 
conventional dual-mode scanner; 

[0029] Fig. 2 is a schematic diagram showing an optical system of a dual- 
mode scanner according to a preferred embodiment of the present invention; 
[0030] Fig. 3(a) is a schematic top view of an image scanner having a 
light-guiding member; 

[0031] Fig. 3(b) is a schematic side view of the light-guiding member of 
the image scanner of Fig. 3(a); 

[0032] Figs. 4(a)~4(b) are schematic diagrams of carriage modules for 
illustrating two exemplified configurations of the active light source partially 
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masked in the transmissive mode of the dual-mode scanner according to the 
present invention; 

[0033] Figs. 5(a)~5(b) are schematic diagrams of carriage modules for 

illustrating two exemplified configurations of the active light source partially 
turned off in the transmissive mode of the dual-mode scanner according to the 
present invention; and 

[0034] Fig. 6 is a schematic top view illustrating the attachment of a holder 
for simultaneously positioning one or more transparent objects to the scanning 
platform. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
[0035] Referring to Fig. 2, a schematic view of a dual-mode image scanner 
according to a preferred embodiment of the present invention is shown. The 
dual-mode scanner comprises a carriage module 22 in the lower housing 201, 
which has therein optical elements including an active light source 221, a 
reflective mirror set 222, a lens set 223 and a photoelectric conversion device 
224 such as a charge coupled device (CCD). When the dual-mode scanner is 
operated in the reflective mode, the light emitted by the active light source 221 
positioned in the carriage module 22 is projected onto the opaque object 24 
placed on the scanning platform 20. The light reflected from the opaque object 
24 is then transmitted into the carriage module 22 to be processed. The dual- 
mode image scanner further comprises a light-guiding member 23 in the upper 
housing 202. When the scanner is operated in the transmissive mode, the light 
emitted from the active light source 221 penetrating through the scanning 
platform 20 and is guided by the light-guiding member 23 to the light 
transmissible or transparent object 25 placed on the scanning platform 20. The 
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light penetrating through the scanned object 25 then enter the carriage module 
22 to be further processed. 

[0036] As shown in Figs. 3(a) and 3(b), the light-guiding member 23 
comprises two reflective mirrors 231 and a light-guiding plate 232 between the 
two reflective mirrors 231. The reflective mirrors 231 serve as light inlet of the 
light emitted from the active light source 221, and the positions and orientations 
thereof are specially designed to reflect the light toward the light-guiding plate 
232, as indicated by the dashed arrows D. The light-guiding plate 232, once 
receiving the light emitted from the active light source and reflected by the 
reflective mirrors 231, scatters the light downwards, as indicated by the solid 
arrows S to penetrate through the scanned object 25. The light penetrating 
through the scanned object 25 is then received the carriage module so as to 
perform the transmissive scanning. 

[0037] It is to be noted that in the transmissive mode, the light projected on 
the scanned object should only come from the light-guiding member other than 
the active light source. Therefore, there is preferably no illumination of the 
active light source right under the specified region of the scanning platform for 
placing the light-transmissible object. In order to achieve this purpose, the 
portion of the active light source corresponding to the specified region of the 
scanning platform is, for example, masked or turned off according to the present 
invention. Figs. 4(a)~4(b) and 5(a)~5(b) are schematic views illustrating four 
exemplified configurations of the active light source for masking or turning off 
that portion. In Fig. 4(a), the carriage module has a scanning window 30 and a 
linear cathode-ray tube lamp 3 1 having a shape similar to that of the scanning 
window 30 and serving as the active light source. The carriage module further 
comprises a light mask 32 positioned at a position 321 in the reflective scanning 
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mode, and movable to a position 322 covering a portion of the lamp 3 1 under 
the designated region in the transmissive scanning mode, thereby preventing the 
scanned object from direct illumination of the active light source. The carriage 
module of Fig. 4(b) is similar to that shown in Fig. 4(a) except that a U-shaped 
lamp 3 1 is used as the active light source. In Fig. 5(a), the carriage module has a 
scanning window 50 and a middle and two side illuminating units 51 and 52 are 
arranged as the active light source. The middle illuminating unit 5 1 is turned off 
while the side illuminating units 52 are turned on in the transmissive scanning 
mode in order to prevent the scanned object from direct illumination of the 
active light source. The carriage module of Fig. 5(b) is similar to that shown in 
Fig. 5(a) except that a U-shaped lamp comprising a middle and two side 
illuminating units 53 and 54 as arranged is used as the active light source. 
Likewise, the middle illuminating unit 53 is turned off while the side 
illuminating units 54 are turned on in the transmissive scanning mode. 
[0038] If the scanned object is small in size, e.g. a slide or a film, a holder 
40 capable of supporting a plurality of objects 21 in position at the same time 
can be optionally attached to the scanning platform 20 to improve the scanning 
efficiency, as shown in Fig. 6. The holder 40 can be detached from the scanning 
platform 20 when a large-size object is to be scanned. 

[0039] From the above description, the dual-mode scanner of the present 
invention is capable of scanning both transmissive and reflective objects with a 
singe light source. Thus, the cost and the size of the scanner can be effectively 
reduced. 

[0040] The present invention can be applied to any scanning apparatus 
performing both reflective and transmissive scanning. For example, the 
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scanning apparatus can be an image scanner, a multifunction peripheral machine, 
etc. 

[0041] While the invention has been described in terms of what is 
presently considered to be the most practical and preferred embodiments, it is to 
be understood that the invention needs not be limited to the disclosed 
embodiment. On the contrary, it is intended to cover various modifications and 
similar arrangements included within the spirit and scope of the appended 
claims which are to be accorded with the broadest interpretation so as to 
encompass all such modifications and similar structures. 
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